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I INTRODUCTION 

Measurements ol atmospheric radio noise are being made by the 

Electronics Laboratory of the Military Research an-i Development Center 

(MRDC-fcL). a joint Thailand-United States-organization in Bangkok.  The 

noise-measuring equipment (Fig. 1), modeled after the U b. National 

Bureau of Standards Badio Noise Berordcr, Model AR.N-2, is located near 

the village of l.aem (.habang (fig. 2), about 90 kilometers southeast of 

Bangkok, m order tc minimize interference from man-made noise.  A view 

of the site, showing the standard ARN-2 antenna and ground plane, is 

presented in Fig. 3. 

The cooperation and participation of t^e staff members of the 

Thailand Ministry of Defense and the support of the United Slates 

Advanced Research Projects Agency and the U.S. Army tlectronics Command, 

have made it possible for the data presented in this report to be 

actiimu I at ed . 

Tables I and II, below, present information about the site and the 

equipment. 

For convenience in applying the results in this study, a nomogram 

for transforming effective antenna noise figure to noise field strength 

as a function of frequency is presented in Fig. 4. 

e 
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FIG. 1     *RN-3  ATMOSPHERIC   RADIO  NOISE   MEASURING   ECUIPMENT 
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Table   I 

RADIO SOISK MEASURING SITE AT 

LAEM CliABANG,   THAILAND 

GEOQfUPNtC IlK.ATION 
ELEVATION  ANÜLE OK HORIZON 

Lii11 ud« t.uDK >t ude 

13.33   N 10ü.l»0"K Less  than  3 degrees  in  alt 
directions;   lero degrees  towards 
the  west (Gulf of Tnailand) 

Table   11 

AHN-1.  RM-iO V01SF RF.CORnF.H SPECIFICATIONS 

Antenna Standard 6.f)294-meter  (21.75   feet) 
vertical  antenna with ground plane 
consisting of ninety  radial  wires, 
each approximately  100  feet   long. 

Frequencies of Measurement (.,   13,   27,   Ihü,   r,30,   2,300,   5.000, 
and  10,000 kth. 

Effective noise  bandwidth 
of  receiver 200 Hz 

Recorditift chart   speed 5 cm per hour 

I 
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DISCUSSION 

The noiso .lata contained in this report are coinpat ble WILH the data 

Hi a scries of fechnical Notes published by ITSA,* {Series 18) "Quarterly 

Radio Noisf Data," The following two parameters of the atmospheric noise 

are   tabulated   ir-   the   Appendix: 

(1) Mean power 

(2) Mean envelope voltage. 

The mean power i ?. a basi- parameter and is expressed as an effective 

antenna noise factor. F .  1"  is de i i ned as the nois'i power available from 

an equivalent loss-free antenna in dB above kTb, the thermal noise power 

ava: lable from a passive resistance, where 

k " Bol tzmann's constant (1. .'J8 ' 1(;"23 .oulcs per degree 

Kelvin) 

b = Kffective -eceiver noise bendwidth (IU) 

T " Reference temperature, taken ns 288"Kelvin. 

The mean envelope voltage, V., is expressed as a deviation in dB 

below the mean power. 

Four frequencies, either in the Mf and MF bands or in the VLF and 

IT bands, wav be recorded simultaneously for 30 minutej.  Switching between 

the two sfcta of four frequencies is accomplished automat ice I ly each half 

hour.  The average powei and the mean envelope voltage are recorded an an 

8-channel strip-chart recorder.  The I irty-minute samples are taken as 

representing the noise condition for the full hour. 

The month-hour medians for power and voltate, F   and V. , respec- ~ ^     f a m dm r 

ttvelv,    are   uetcrmined   from   the   hourly   values   scaled   from   the   chart 

recordings   for  each   of   the  corresponding   frequencies.      Normally,    from 

twenty-five   to  thirty   observations   of  the   mean   power   are   obtained  monthly 

InttHulr   IV    T   irrnffinunicat ion   jk IüIICS. »nd Aeronoray.   of ihe   Institutes  for En»ironmenlil  Research. 
Ennrnfn»«« »1   S. ten« e Services  We<ini»t ration,   U.S.   Depari^«n       * Commerce. 

«E^gJ^ _ j 



for each hour of the day and frcs ten to fifteen observations of the voltage 

«levlalions.  When there are fewer than firteen observations of the mean power 

or seven observations of the voltage deviations, t h.- tabulated values in the 

Appendix are identified by an asterisk. 

Ihe extent ol the variation of the noise power from day to day at a 

particular hour of the da> can be determined trom   the upper and lower decile 

values of |-a.  These are expressed in dB above and below the month-hour 

median, K  , and designated by 1)^ and D( , respectively, in Tible A-]. 

Time-block median values oi noise are tabulated on a seasonal basis 

and are obtained by averaging ^11 month hour medians for the four hours 

of the day within the three-monlh period (see Table A-2 and Fig. A-l). The 

time-block values confona to the seasonal time-block values used in CUB 

Report Vi. .,_'2. 

The results of the noise measurements at MF and HF for th. months 

March, April, and May 1966, are given in this report.  V tiata for LF 

and VI.F for these months are available, but it is expected that data for 

these frequency bands will be publish d in subsequent reports. 
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Table   A-l 

MOVni-llulH VALUES OF RADIO NOISE 

Station:    LAEM-CHABANÜ L«t.   13.55UN Long, loo.g-K Month March  1966 

HR. 

Jill- 

FHEQIENCV («H.>                                 J 

0. 53 2. 3 5. 0 10 .0 

00 

F Du 0l vd- F ■n K D( Vd. F 
«IB 

Du 
Dl Vd. F.. K Dt Vd- 

95 4 11 3.0 68 11 6 3.0 69 9 17 2.0 61 10 12 3.0 

01 93 S 9 4.0 68 8 4 4.0 69 9 9 2.0 63 13 16 3.0 

02 93 6 23 4.0 68 6 10 3.0 66 15 9 2.0 59 16 10 3.0 

03 92 5 17 6.0 b7 T 7 4.0 68 13 9 2.0 48 14 9 4.0 

04 92 4 20 6 0 62 8 8 5.0 64 10 7 3.0 44 15 10 4.0 

05 86 9 12 8.0 61 9 6 5 J 59 8 11 2.5 44 11 9 5.0 

06 88 16 25 3.3 58 9 5 4.0 59 6 9 2.0 51 8 7 3.0 

07 84 12 28 4.0 67 5 15 4.0 62 5 IS 2.0 55 11 10 3.0 

08 80 15 19 5.0 56 5 1! 4.0 50 9 8 3.0 48 11 11 3.0 

09 82 11 33 5.0 52 10 8 4.0 45 13 8 2.0 40 19 6 4.0 

10 79 17 27 5.0 47 13 4 4,0 44 8 7 4.0 39 7 5 3.0 

11 77 31 12 7.0 50 13 8 4.0 44 11 10 3.0 38 16 7 4.0 

12 81 26 23 8.0 SO 14 6 4.0 45 12 8 4.0 41 10 11 4.0 

13 91 23 36 9.0 52 17 9 4.0 47 11 12 6.0 42 14 3 6.0 

14 92 20 24 8.0 52 13 9 5.0 49 10 9 6.0 43 9 li 4.0 

15 98 18 18 7.0 61 12 15 5.0 53 11 7 5.0 50 13 11 4.0 

16 94 17 16 5.0 66 10 10 4.0 SB 9 13 3.0 54 8 6 4.0 

17 95 12 10 3.0 h9 7 9 3.0 64 6 19 2.0 62 9 11 3.0 

18 98 10 22 3.0 76 ii 3.0 73 7 12 2.0 65 5 8 3.0 

19 100 5 20 3.0 76 9 t 2.5 75 14 13 2.0 64 3 3 3.0 

20 102 9 25 3.0 78 6 12 3.0 76 10 13 2.0 65 9 4 2.5 

21 100 8 55 3.0 79 10 9 2.0 78 1 13 2.0 66 7 8 3.0 

?2 99 8 24 3.0 I  1 10 6 2.0 76 8 12 2.0 67 8 10 3.0 

23 96 8 25 3.5 76 i 14 2.0 73 9 13 2.0 63 9 14 3.0 

*  Fever obaemtion»  thin  IS day» of mttn power ■«••«reaient* or ^ doy* of volttge ■eaxireaenti. 

F        ■    Median >*lue of effect'Te antenna noise in dB above  kTb. 

D      -    Ratio of upper decile to aedian  in dB. 

D,     -    Ratio of median  to  lower decile  in dB. 

V,      =    Median deviation of  average voltafe in dB below aiean power. 

10 

i 



Tal.le A-l (Cont inued) 

MON'm-IKJtR VALUES OF RADIO NOISF. 

Slallun:      LAEM-dUJttM. Ut .   13.55^ Lonp.   100.9oK Month April  l%b 

HH. 

FREQUENCY (MHil                         i 

. ( .53 2 3 5.0 10.0 

r um u D' 
Vd.| f am U 

D( Vdc 
F 
nm 

D u Oj Vd. F 
an. D 

u 0/ v.    1 dm 1 

00 105 18 4.0 73 11 19 3.0 73 12 25 3.0 b4 18 11 4.0 

01 lOb 4 20 4.0 73 9 19 3.0 72 10 9 4.0 b2 19 9 4.0 

02 102 ■7 18 5.0 69 10 20 4.0 71 11 10 4.0 59 20 12 4.0 

03 100 t) 17 5.0 68 8 20 4.0 72 10 10 4.0 52 21 12 5.0 

04 101 8 lb 5.0 68 12 22 5.0 69 9 13 5.0 59 13 16 4.0 

05 99 10 18 7.0 63 12 14 5.0 71 12 14 4.0 57 16 19 5.0 

00 98 12 10 ■'..0 61 12 lb 4.0 71 8 11 5.0 56 22 7 3.0 

07 93 14 13 7.0 70 8 15 3.0 69 10 7 5.0 54 24 6 5.0 

08 89 19 14 8.0 60 10 23 5.0 58 10 8 7.0 47 23 7 b.O 

09 87 14 10 9,0 54 18 lb 4.0 55 13 11 8.0 46 24 10 6.0 

10 86 26 17 10 54 14 13 5.0 49 17 6 7.0 45 14 12 b.O 

1  a 90 17 15 U 54 15 13 5.0 50 17 11 8.0 47 14 9 7.0 

12 95 29 20 10 5b 23 12 5. 53 n 4 9.0 53 10 19 7.5 

13 108 14 18 8.0 63 15 18 8.0 59 15 7 10.5 50 21 7 8.0 

14 lib 3 33 8.0 66 14 19 8.0 68 7 15 11 52 21 7 7.0 1 

15 111 9 29 b.O 68 18 18 7.0 65 13 9 10 53 22 10 6.0 

lo 1 1!i 9 28 b.O 72 11 20 6.0 70 4 14 b.O 57 27 7 5.0 

1" \   9 9 2b 4.0 74 9 20 4 0 67 7 9 5.0 63 20 12 4.0 

18 lOo 9 20 4.0 76 11 22 3.0 75 7 
I 24 3.0 bb 21 9 4.0 

19 105 10 -l 3.0 78 9 17 2.0 7b 8 24 3.0 65 16 9 4.0 

20 108 7 20 3.0 30 8 21 2.0 77 5 25 3.0 (.8 13 10 3.0 

21 107 9 21 3.0 j  84 8 26 2.0 81 3 28 3.0 66 19 8 3.0 

1 22 107 i  9 20 3.0 1  80 13 26 2.0 7' 7 28 3.0 67 18 5 4.0 

23 lOo ■> 21 4.0 1  77 10 23 3.0 8 26 3.0 65 21 8 4.0 

Fewer   obaervatiuns   than   ISdavs   of   mean  power  meaaurementa   or   7  daya   of  voltage   measurements. 

I Median  value   of   effective  antenna   noise   in dB above   kTb. am 

D       ■    Ratio  of   upper  decile   to  median F        in dB. 
u anl 

D, Ha; in  of   median F       to   lower  deciie   in  dB. / am 

Median deviaticn   of   average  voltage   in dB below  mean  power. dm 

1 
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Table A-l (Concluded) 

MONTH-HOUR VALUES OF RADIO NOISE 

Siat ion:     UEM-CHAHANG Ut.   13.55^ Lotiit.  100. O^ Month May  1966 

HH. 
(LT) 

FREQUENCY (MHt) 

0. 53 n i 5. 0 10 .0 

F 
am D 

u 
D( Vd,n 

r.B 
D D, V. an f-.B 

D 
u 

D
( 

vdm 
F 
am 

D 
u 0, V<., 

00 107 lb 21 5.5 77 13 16 3.0 74 9 8 3.0 •55 -- -- 4.0 

01 10b lb 20 6.0 7b 13 10 3.0 73 10 8 3.0 55 8 4 3.0 

02 10b 13 17 5.5 71 19 9 3.0 74 8 11 3.0 54 7 10 3.5 

03 105 8 16 b.O 70 18 5 3.0 71 10 8 3.0 49 11 5 3.0 

04 106 8 lb b.O 70 18 5 4.0 67 12 7 2.5 •43 -• •- 3.5 

05 100 12 15 3,0 70 17 6 4.0 66 18 9 2.0 46 9 5 3.0 

06 9b 14 15 3.0 72 11 13 3.0 71 14 7 2.5 53 5 5 3.0 

07 93 19 10 4.0 71 14 12 3.0 67 10 7 3.0 •53 -- •- 4.5 

08 94 9 12 4.0 b3 19 9 3.0 62 7 6 3.0 47 6 9 5.0 

09 92 10 9 4.5 b2 16 12 3.U 52 19 8 3.0 46 7 11 4.0 

10 93 8 11 5.0 59 17 I? 3.0 53 6 7 3.0 42 8 8 5.5 

11 9b 15 10 j.O 59 18 8 3.0 50 25 6 3.0 41 12 7 6.0 

12 98 10 13 7.0 57 24 7 3.0 54 10 8 4.0 45 13 10 6.0 

13 100 11 8 7.Ü bO 22 12 4.0 53 14 8 3.0 45 8 8 7.5 

14 10 i 9 11 8.0 57 26 6 4.0 57 15 9 5.0 •49 -- -- b.O 

15 104 12 19 7.0 65 18 14 4.0 60 13 8 3.5 51 10 7 6.0 

lb 104 11 18 5.0 71 13 14 3.5 67 11 8 3.0 54 8 7 4.0 

17 105 12 19 4.0 75 13 11 3.0 71 9 8 2.0 56 8 6 2.0 

18 107 12 lb 3.0 •7 7 11 12 3.0 75 10 9 2.0 60 7 5 2.0 

19 110 9 21 3.5 79 15 9 2.C 77 10 10 2.0 60 5 5 2.0 

20 111 9 20 3.5 78 17 8 2.0 76 11 6 2.0 61 5 7 3.0 

21 108 10 15 4.0 78 16 9 2.0 77 9 6 2.0 58 12 7 3.0 

w 107 11 18 4.0 79 It 10 2.0 74 11 5 2.0 58 12 8 2.0 

23 )0b 18 17 5.0 76 17 8 2.0 76 8 9 2.0 •54 -- -- 3.0 

'   Fewer abaervitior.t  than   15 daya  of mean  power neaaurementa  or   7 daya   of voltage neaaurenenta. 

F *    Median value  of effective antenna  noiae   in dB ab^ve  kTb. 
BIB 

D =    Ratio of  upper deciir  to median F       in dB. u r am 

D, =    Ratio of  aedian F      to  lower decile   in dB. I am 

V. ~    Median deviation of average  voltage   in dB below nean power. 
OBI 
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